Towards the mechanism of trimeric purine nucleoside phosphorylases: stopped-flow studies of binding of multisubstrate analogue inhibitor - 2-amino-9-[2-(phosphonomethoxy)ethyl]-6-sulfanylpurine.
The binding of multisubstrate analogue inhibitor - 2-amino-9-[2-(phosphonomethoxy)ethyl]-6-sulfanylpurine (PME-6-thio-Gua) to purine nucleoside phosphorylase from Cellulomonas sp. at 20 degrees C, in 20 mM Hepes buffer with ionic strength adjusted to 50 mM using KCl, at several pH values between 6.5 and 8.2, was investigated using a stopped-flow spectrofluorimeter. The kinetic transients registered after mixing a protein solution with ligand solutions of different concentrations were simultaneously fitted by several association reaction models using nonlinear least-squares procedure based on numerical integration of the chemical kinetic equations appropriate for given model. It is concluded that binding of a PME-6-thio-Gua molecule by each of the binding sites is sufficiently well described by one-step process, with a model assuming interacting binding sites being more probable than a model assuming independent sites. The association rate constants derived from experimental data, assuming one step binding and independent sites, are decreasing with an increase in pH, changing from 30 to 6 microM(-1)s(-1) per binding site. The dissociation rate constants are in the range of 1-3 s(-1), and they are rather insensitive of changes in pH. Interestingly, for each pH value, the one-step binding model with interacting sites results in the association rate constant per site 1.5-4 times smaller for the binding of the first ligand molecule than that for the binding of the second one. Decrease of association constants with pH indicate that the enzyme does not prefer binding of the naturally occurring anionic form of the 6-thioguanine ring (pK(a) 8.7) resulting from a dissociation of N(1)-H. This finding supports the mechanism in which hydrogen bond interaction of N(1)-H with Glu204 (Glu 201 in mammalian PNPs) is crucial in the catalytic process. Results obtained also indicate that, in contrast to transition-state analogues, for which binding is followed by a conformational change, binding of multisubstrate analogue inhibitors to trimeric PNPs is a one-step process.